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Characterization of drying process of Rehmanniae Radix decoction pieces based
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Abstract: Objective The research aimed to study the drying characteristics of Dihuang (Rehmanniae Radix) decoction pieces,
quantify the drying process of it, and provide basis for clarifying the drying mechanism and optimizing the drying process of
Rehmanniae Radix decoction pieces. Methods The drying temperature of 70, 80, and 90 ‘C was selected to establish the dynamic
model of the drying process of Rehmanniae Radix decoction pieces. Low-field nuclear magnetic resonance and imaging (LF-
NMR/MRI) and Texture Analyser (TA-HD plus) were used to study the phase and distribution changes of moisture during the drying
process and the changes of texture characteristics, respectively. And HPLC was used to dynamically track the changes of index

components in the drying process. Results Page model could accurately describe the moisture change in the drying process of
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Rehmanniae Radix decoction pieces, the moisture ratio change rate increased with the drying temperature, the drying constant k
increased with the increase of drying temperature, the drying constant n decreased with the increase of drying temperature. During the
drying process, water dissipated from outside to inside gradually, and the proportion of moisture phase changed significantly. Within 4
h, the free water proportion decreased from 93.667% to 0.329%. The bound water proportion increased from 0.985% to 92.966%. The
proportion of uneasily flowing water increased first and then decreases, and the change was not obvious. Within 4 h, the texture
properties did not change significantly with the increase of drying time. After 4 h, the texture properties increased sharply. Among the
six components for content determination, only catalpol decreased with the increase of drying time, other components did not change
significantly. Conclusion Drying kinetics model, LF-NMR/MRI and texture properties analysis techniques could be used to
characterise the drying process of Rehmanniae Radix decoction pieces intuitively and quantitatively, which provides a scientific basis
for clarifying the drying mechanism and optimizing the drying process parameters of Rehmanniae Radix decoction pieces.

Key words: Rehmanniae Radix; drying; dynamic process; dynamic model; Page model; LF-NMR/MRI; texture properties; HPLC
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5 VIS0 A, AMERITIa70KR, a4, Fulie 419 327 180 8.3 381
6 HAIEOB A, VIHAMRERLL, REE, FUlfe 742 59.8 465 245 730
7 HILOE AW, VIEAMSERL 6, R4E, 1632 115.5 712 326 1857
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x4 WETRIBEDEFHISEVNEER (X+s,n=3)

Table 4 Changes of index components content of Rehmanniae Radix at different drying time (X s, n =3)

RSB/ (mg-g™)

T It ) /h

PR WEH D i BF R FARAH PR A TR H
0 19.57£0.25* 3.61£0.04* 2.62+0.27%® 0.53£0.01* 0.38£0.01* 0.59+0.00°
1 18.60£0.20% 3.561£0.07* 2.38+0.01° 0.52+0.01° 0.35+0.00° 0.59+0.00°
2 18.8740.15° 3.54£0.06* 2.55+0.01? 0.51£0.00° 0.34£0.00° 0.56£0.00°
3 18.23£0.25¢ 3.55+0.31%® 2.53%0.15* 0.52£0.01° 0.34£0.01° 0.56+0.02¢
4 17.5740.35¢ 3.4610.07* 2.41+0.23° 0.54£0.01* 0.36+0.00° 0.60£0.01?
5 17.00£0.30° 3.56+0.07* 2.49+0.14° 0.52+0.00¢ 0.34+0.00¢ 0.58+0.00¢

{11 SPSS 23.0 ik, RAIRE-AHT5iEs M, ARFERRBEMEZER (P<0.05); M a—e Fom i HUKIKIED

SPSS 23.0 software was used for analysis by Waller-Duncan method, and different letters indicated significant difference (P < 0.05); the content value

decreased from a to e
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